In recent years, portfolio flows to emerging markets have become increasingly large and volatile. Using weekly portfolio fund flows data, the paper finds that their short-run dynamics are driven mostly by global "push" factors. To what extent do these cross-border flows and global risk aversion drive asset volatility in emerging markets? We use a Dynamic Conditional Correlation (DCC) Multivariate GARCH framework to estimate the impact of portfolio flows and the VIX index on three asset prices, namely equity returns, bond yields and exchange rates, in 17 emerging economies. The analysis shows that global risk aversion has a significant impact on the volatility of asset prices, while the magnitude of that impact correlates with country characteristics, including financial openness, the exchange rate regime, as well as macroeconomic fundamentals such as inflation and the current account balance. In line with earlier literature, portfolio flows to emerging markets are also found to affect the level of asset prices, as was the case in particular during the global financial crisis. JEL Classification Numbers: G11, G14, F37
I. INTRODUCTION
Since the mid-2000s, capital flows to emerging markets (EMs) have become increasingly large and volatile 2 . After the boom-bust cycle in 2005-08, portfolio flows to EMs recuperated to unprecedented high levels ( Figure 1 ), partly driven by extremely accommodative monetary policies in advanced economies. Net inflows turned into net outflows as global risk aversion spiked around the peak of the euro area crisis in 2011-12, before recovering in 2013. More recently, as market expectations of an exit from quantitative easing by the U.S. Federal Reserve firmed up and uncertainties about growth prospects in EMs increased, EMs experienced episodes of capital flow reversals, in particular during the May 2013 and January 2014 episodes. Going forward, there will likely be further bouts of capital flow volatility in EMs.
Figure 1. Cumulative Portfolio Flows to Emerging Markets and Financial Centers
At the same time, asset prices in EMs have experienced large swings, in many instances coinciding with episodes of capital flow surges and reversals. Figure 2 shows asset price developments in three asset markets across regions. Despite some regional heterogeneity, there seems to be very strong co-movement of asset prices, especially in stock and bond markets. Concomitant with capital flow reversals at the onset of the global financial crisis (GFC), stock market indexes fell sharply across EMs and bond yields rose to historical highs. Both markets then 2 See IMF (2011) for details. recovered strongly, with some corrections coinciding with the events mentioned above. Exchange rates followed broadly similar patterns across regions, with Asian currencies displaying much less volatility through the cycles, likely reflecting the managed exchange rate regime in many economies.
Figure 2. Asset Prices in Emerging Markets
In the VAR analysis below, we find that global factors including the degree of global risk aversion and asset returns in advanced economies have been key drivers of capital flows to EMs, and particularly so at high frequency. This stresses the importance of capital flows as a transmission channel through which developments or shocks in global financial markets impact financial markets in other economies.
To what extent are capital flows and global risk aversion 3 driving asset price volatility in EMs? There has been a large literature studying the effect of capital flows on asset prices. 4 This 3 As stated above, global risk aversion is one of the key drivers of capital flows which in turn may have an impact on asset prices in emerging markets. However, global risk aversion can also affect asset prices via non-flow channels, for instance, through psychological effects on domestic investors. Thus, in our model we allow for capital flows and global risk aversion to affect the level of asset returns separately. 4 See Kim and Yang (2009) , Olaberria (2012) , Tillmann (2012) , for example. Stock Market Indices (Regional Average, 1/10/2003=100) paper complements the literature in two important ways. First, most of the existing literature examines the level impact of capital flows on asset prices, using analytical frameworks such as VAR or panel regressions. In this paper, the use of a Multi-variate GARCH model allows us to study not only the level impact, but also the (asset price) volatility impact of global risk aversion. In addition, previous studies typically focus on one particular asset price, while here studying the three asset prices together allows us to control for cross-asset market spillovers when estimating the impact of capital flows. Second, previous literature uses balance of payments data, which are only available at quarterly frequency for most emerging economies. In this paper, we use a dataset based on net equity and bond inflows to EMs for registered funds from Emerging Portfolio Fund Research (EPFR). Because it is available at a weekly frequency, 5 it enables us to study the high-frequency impact of capital flows and global risk aversion. Our work is also related to the literature on microstructure theory that considers the effect of order flows (signed transaction) on asset market volatility on a daily basis. Although there the focus is on the effect of flows on conditional variance of asset prices, in this paper we emphasize the effect on volatility of global risk aversion, with the level of capital flows assumed to affect mainly the level of asset prices.
We find that global risk aversion (proxied by VIX) has a significant impact on the volatility of asset prices in EMs, while the magnitude of the impact varies with country characteristics. The impact of the VIX on stock market volatility is closely correlated with the financial openness of the country, as measured by total foreign liabilities in percent of GDP. The more exposed a country is to external fund flows, the greater the spillover from higher global risk aversion to the domestic equity market appears to be. No similar pattern is observed for bond markets. Instead it appears that the bond market's sensitivity to the VIX correlates better with domestic macro-economic fundamentals such as inflation and the current account balance. The impact is also most pronounced at the longer end of the yield curve. Regarding exchange rates, the effect of the VIX unsurprisingly depends on the exchange rate regime, with more managed currencies showing much less sensitivity to global risk aversion. By contrast, the impact of the VIX on bond yield volatility seems to be amplified in these economies, possibly reflecting the inability of exchange rate to serve as a shock absorber.
Our analysis also shows significant effect of (EPFR) portfolio flows on asset price levels, especially during the GFC. The impact of foreign equity and bond flows on the three asset prices is typically small in "normal" times, but was amplified 5-10 times during the crisis. As a caveat, however, this finding might reflect omitted factors, such as domestic investors selling off at the same time as foreign investors during the crisis, or shrinking market liquidity leading to a larger price impact of a given capital outflow.
The paper is organized as follows. Section II presents stylized facts of EPFR data and the drivers of flows in terms of pull vs. push factors; Section III describes the methodology and data used in the Multivariate-GARCH analysis; Section IV presents the empirical findings on the impact of capital flows and global risk aversion on asset prices, and relates it to country characteristics; Section V concludes.
II. STYLIZED FACTS ON EPFR PORTFOLIO FLOWS

A. Data
To study high-frequency dynamics of international capital flows to EMs, we use a dataset on weekly portfolio flows provided by EPFR Global. Given that EPFR only covers mutual funds and Exchange Traded Funds (ETF), the flow data represents a subset of total portfolio flows as measured in the Balance of Payment statistics. 6 However, despite the smaller coverage, fluctuations in EPFR flows are shown to match those in BOP data rather closely 7 and have the advantage of being available at much higher frequency. Weekly frequency, as opposed to annual or quarterly frequency often used in previous literature, offers the valuable advantage of allowing us to better isolate specific shocks and crisis events on capital flows, and to better identify the effect of capital flows on asset prices. It also enables us to look more closely at the short-run dynamics of capital flows, which may differ from their long-run behavior.
In this paper, the fund-level data provided by the EPFR are aggregated at the level of each recipient country, for the 17 emerging markets and 2 financial centers in our sample. The sample period starts from the beginning of 2003 for equity flows, and mid-2004 for debt flows, through the end of February 2014. For cross-country comparability, z-scores of individual country's weekly flows are calculated and used throughout the analysis. 
B. Stylized Facts
It is worth highlighting some key features and stylized facts of the EPFR portfolio flows before delving into the main analysis. 
9
After a large retrenchment in late 2008 and early 2009 due to the GFC, equity flows to EMs across the three regions saw their first peak in 2011 and the second peak during the first half of 2013 before starting to decline until the end of our sample period. The pickup in bond flows was particularly strong in EM Europe and EM Latin America, but less so in EM Asia and the financial centers. The strong 6 On average EPFR funds accounted for more than one forth of total foreign portfolio investments at the country level. See Puy (2013) and Fratzscher (2011) for a more comprehensive overview of EPFR portfolio flow data. Further details on fund coverage can be found at https://www.epfr.com/.
7 See Miao and Plant (2012) and Jotikasthira, et al. (2010) . 8 As standard, the z-scores are calculated by subtracting the mean from the weekly flows, then dividing by the standard deviation.
9 It should be noted that these overall regional trends may mask heterogeneity across individual countries at different points in time. Thus, subsequent analysis below will be performed mostly on a country-specific basis to allow for idiosyncratic behavior of portfolio flows, although in some cases regional averages will be reported to capture any meaningful cross-region differences. 
C. Drivers of EPFR Flows-Pull vs. Push Factors
Recently, what drives cross-border capital flows has become a hotly debated topic in international policy forums. As policy makers in EMs stressed the role of ultra-easy monetary policies in advanced economies in "pushing" capital toward EMs, others have emphasized the growth and return attractiveness of EM economies as "pull" factors drawing capital from abroad.
This debate regarding "push" versus "pull" factors is not new; an earlier literature had focused on a surge of capital inflows to EMs in the late 1980s and early 1990s. Most recent literature has studied more specifically the behavior of capital flows around the GFC.
11
The overall findings seem to suggest that both push and pull factors matter, but their relative importance varies across recipient countries, types of flows, and time. 12 Fratzscher (2011), for instance, finds global factors to be the main drivers of capital flows during the crisis, while country-specific pull factors have been more important in explaining the dynamics of global flows after the crisis particularly for EMs.
13
Most of the vast literature on push and pull factors has relied on low-frequency (quarter or annual) balance-of-payments data on capital flows. Thus far, little has been learned about what drives cross-border flows at a higher frequency, which yet is crucial for monitoring short-run developments of capital flows such as their sudden surges or reversals. To fill this gap in the literature, in this subsection we estimate country-by-country vector auto regressions (VARs) to 10 As for the size of volatility, equity flows are more volatile than bond flows for most countries in the sample, but there is a large heterogeneity across countries in this regard. (See summary statistics in Appendix I).
11 See Forbes and Warnock (2011) for a review of recent literature on the determinants of international capital flows.
12 See Chuhan et al. (1993) ; Taylor and Sarno (1997); Fratzscher (2011); Ahmed and Zlate (2013) . 13 Along the same line, Mondino, et al. (2014) find that while country fundamentals such as growth and the level of public debt matters for capital flows in normal times, during the crisis the VIX becomes the dominant driver of capital flows, along with interest rate differentials.
analyze the dynamic interaction for each EM economy between weekly portfolio flows, macroeconomic fundamentals, and global financial factors.
We select a set of push and pull variables based on the existing literature. The push factors consist of (1) the VIX index as a measure of global risk sentiment, (2) S&P 500 excess returns to proxy for global stock performance and global growth prospects, and (3) the 10-year U.S. Treasury bond yield to reflect global interest rate conditions. The pull factors include (1) the GDP growth forecast for the recipient economy considered, (2) inflation, (3) the domestic short-term interest rate, and (4) Figure 4 shows the variance decomposition implied by our VAR results for selected countries in our sample.
16
The variance of each type of portfolio flows appears to be mostly due to own shocksabout 80 percent for equity flows and slightly higher for bond flows.
17
This could reflect the importance of idiosyncratic factors at high frequency or other factors such as the fund manager decision-making behavior that are not captured in this model. For the rest of the variance, global factors, particularly the VIX and S&P 500 excess returns, are much more important contributors than domestic factors.
18
Among the domestic factors, exchange rate returns of the recipient country are generally a more important driver of portfolio flows, especially bond flows. As shown in the figure, there is also some cross-country heterogeneity in terms of the contribution of each shock.
19
14 Based on the Augmented Dickey-Fuller test, the unit root null is rejected at the 5 percent significance level. 15 With this ordering, we assume that global factors and country-specific variables except for the exchange rate return may have contemporaneous effects on capital flows. The main results are robust to alternative ordering of the variables. Other robustness checks include replacing the growth consensus variable with stock market returns, adding other global factors such as high-yield corporate bond returns and Ted spread to capture credit risks, and using the first differences instead of levels for the interest rate variables. 16 Impulse responses of EPFR flows to global and domestic shocks are presented in Appendix II. 17 A closer look at the impulse response reveals that the effect of its own shock generally lasts for about four-five weeks. 18 The finding that U.S. interest rates play a rather small role in driving portfolio flows is at odd with the Ghosh et al. (2014) and Ahmed and Zlate (2013) . The use of portfolio fund flows here (dominated by institutional investors) as opposed to total portfolio flows used in the aforementioned studies could account to this discrepancy. 19 A single OLS regression would also yield similar results. For example, in IMF's Regional Economic Issues for CESEE countries (April 2014), portfolio flows are found to be highly volatile and the fit of the models of pull-push factors are modest at best. The mix of significant variables also tends to vary considerably across countries. More detailed historical decompositions reveal that the contributions from domestic pull factors to the historical deviation of portfolio flows from their trend are by and large more persistent than global factors. Figure 5 illustrates this stylized finding for the cases of Indonesia and Brazil as an example. The same pattern-persistent contributions from domestic factors versus volatile contributions from global factors-holds true for all other countries. This is intuitive given the more volatile nature of global financial variables in comparison with more stable domestic macroeconomic fundamentals. And precisely because of the more fickle nature of global financial variables, it is possible that when the relationships between capital flows and other variables are analyzed using data at quarterly or annual frequency, the contribution of global financial factors on capital flows becomes smaller as its weekly fluctuations cancel out. This makes the domestic pull factors appear more important in analyses over longer horizons. In Figure 6 simple averages (over a year) of historical contributions of global and local factors illustrates this point: the contribution of push and pull factors to portfolio flows now turning out to be more comparable. This historical decomposition also shows that relative importance of the push and pull factors varies over time, with the push factors being dominant drivers of flows to EMs during the crisis period, in line with Fratzscher (2012) . 20 20 As a caveat, a key omitted variable in this analysis could be policy responses by each country during the crisis time.
Several countries in the sample imposed capital controls and macroprudential measures to deal with the macroeconomic and financial instability challenges posed by the post-crisis surge in capital inflows, which may have had an effect on the level of inflows (as well as on asset prices in the main analysis of the paper). 
III. METHODOLOGY
To quantify the impact of portfolio flows and global risk aversion on asset prices, we estimate a country-specific Multivariate GARCH (MGARCH) model on stock returns, bond yields, and exchange rates. The advantage of using a MGARCH framework is two-fold: first, it is well-known that asset returns exhibit significant volatility clustering, that is, higher volatility tends to be followed by high volatility, making it important to allow for time-dependent volatility for the model to capture the dynamics of asset prices; second, the MGARCH model allows for relationships between the volatility processes of the three assets, capturing important cross-market spillover effects. In particular, the Dynamic Conditional Correlations (DCC) MGARCH allows these spillover effects to change over time, which is often the case with financial variables.
21
To look at the high-frequency impact of portfolio flows, we use weekly data from 2004 to early 2014. The portfolio flow data are based on net equity and bond inflows to EMs for registered funds from EPFR. As a proxy for global risk aversion, we use the VIX index. The analysis covers 17 major 21 DCC-MGARCH model was first proposed by Engle (2002) and since then has been widely used and extended to study dynamic covariances and correlations across financial asset prices. For example, Cappiello et al. (2006) extended the model to allow for asymmetries in correlation dynamics in studying the behavior of international equities and bonds. Kasch and Caporin (2013) applied a threshold structure to the model and found evidence of contagion as indicated by an increase in cross-market comovement between international stock markets in turbulent periods. 
EM Europe
Pull Push emerging economies, 22 including 6 Asian countries (China, India, Indonesia, Thailand, Malaysia, the Philippines), 5 Latin American economies (Brazil, Argentina, Mexico, Colombia, Chile), as well as 6 CEE/CIS countries (Bulgaria, Romania, Hungary, Poland, Russia, Turkey).
The general GARCH model is composed of the mean equation and the volatility equation.
/ where is an 1vector of dependent variables; C is an matrix of parameters, is a 1 vector of independent variables; / is the Cholesky factor of the time-varying conditional covariance matrix and is an 1 vector of zero-mean, unit-variance, and independent and identically distributed innovations. In conditional correlation models, is decomposed into a matrix of conditional correlations and a diagonal matrix of conditional variances
In our model, the mean equation captures the effect of capital flows and global risk aversion on the level of asset returns, specified as follows:
where S t stands for stock market returns, B t represents changes in 10-year government bond yields, and E t is the change in the log exchange rate (a positive change implies an appreciation). Among the regressors, C is the constant, EPFR t refers to the corresponding flow variables. Here EPFR flow variables are calculated as z-scores of equity flows (for the stock market return equation), bond flows (for the bond yields equation), and total portfolio flows (for the exchange rate equation).
In the volatility equation, the conditional variance matrix includes the conditional variance of each asset returns,
The choice of EM economies from each region is based mainly on the availability of EPFR portfolio flows and asset price data since the pre-crisis period. For comparative purposes, we also include two financial centers in Asia (Hong Kong SAR and Singapore) in our study.
where each , (i stands for s, b, or e) is assumed to follow a GARCH (1, 1) In the correlation matrix the conditional correlations , among the three asset prices are allowed to be time-varying.
̃ ̃
where ̃ / is a 1 vector of standardized residuals, and are the parameters that govern the dynamics of conditional correlations; they are both non-negative and satisfy 1. The R matrix is a weighted average of the unconditional covariance matrix of the standardized residuals ̃ .
To compare the crisis and non-crisis periods, a crisis dummy and an interaction term between the crisis dummy (August 2008 to June 2009) and capital flows is added to the mean equations to examine the potential differential effect of capital flows during the global financial crisis (GFC) period, while the volatility equation remains the same as in the baseline. 
IV. EMPIRICAL RESULTS
Overall, the dynamics of asset price returns and their cross-correlations appear to be well-captured by the DCC-MGARCH(1,1) model, with the ARCH and the GARCH effects as well as the adjustment parameters statistically significant in most cases across all three assets and their dynamic correlations. Details on the interpretation of results are as follows.
A. Impact of Capital Flows on the Level of Asset Returns
The estimation results show that portfolio inflows have an economically significant impact on asset returns, especially during the global financial crisis.
25, 26
 In the case of the stock market, the impact of foreign equity flows in EMs seems to be small in emerging Asia, where a 0.1 percent GDP increase in equity inflows 27 leads on average to a 1.6 percentage point increase in stock market returns, while the impact is larger in Latin America (7 percentage points) and significantly larger for emerging Europe (20 percentage points). In addition, for both emerging Asia and emerging Europe, the impact of EPFR flows increase sharply during the crisis, when the same amount of outflows led to 11 and 100 percentage point declines in stock returns, respectively.
28
Admittedly, this finding might reflect omitted factors, such as domestic investors selling off at the same time as foreign investors during the crisis, or shrinking market liquidity leading 25 In this sub-section, regional averages of the impact of portfolio flows on asset returns are reported in terms of change in the asset return per an increase in portfolio flows of the size equivalent to 0.1 percent of GDP. This interpretation of results is to indirectly take into account the cross-country differences in market size (proxied by GDP) that may affect the sensitivity of asset returns to capital flows. Appendix III reports the raw estimation results whereby the coefficient on EPFR flows in the mean equation can be interpreted as a change in asset return per one standard deviation of flows. 26 As a caveat, the weekly flows measure as the z-score of EPFR flows used in this study may be subject to upward bias due to a well-known problem with EPFR data, i.e. the increased coverage of funds in the database overtime. One potential solution to this problem is to normalize the weekly flows by the reporting funds' total asset under management (AUM) in each recipient economy. However, this alternative measure is also subject to excessive volatility at early years when the coverage as a denominator remains small. We compare EPFR flows in their z-score and in percentage of AUM over time for each country and find that their behaviors tend to converge starting in 2006. Thus, as a robustness check, the same baseline DCC-MGARCH specification is performed for a shorter period covering 2007 to early 2014. Overall, results do not change much in most cases except that, with a smaller sample, the model has difficulty converging for some countries. Details can be provided upon request. 27 Note that a 0.1 percent GDP increase in flows is a fairly large shock for most economies. A one standard deviation of EPFR portfolio flows is in the range of 0.001 to 0.07 percent of GDP, with the median of 0.02 percent of GDP.
28 Some of these results may seem implausibly large especially in the case of EM Europe. This is because the size of one standard deviation of weekly equity flows to EM Europe is relatively small: on average about half of that of Latin America and three times smaller than that of EM Asia. Thus, 0.1 percent of GDP will be equivalent to many more standard deviations of weekly flows for EM Europe than in the case of EM Asia and Latin America (See also footnotes 25 and 27). to a larger price impact of a given capital outflow, though effects of these omitted factors should partially be captured by the crisis dummy included in the equation.

In the bond market, the average effect of foreign bond inflows on yields is also small in normal times, and it is relatively larger in emerging Asia (where a 0.1 percent GDP increase of inflows drives down yields by around 40 basis points) compared to Latin America and emerging Europe (20 basis points) . Similar to the stock market, the effect increases sharply during the crisis for emerging Asia, where a 0.1 percent GDP increase of outflows coincided with an increase in yields by 100 basis points.
29

For exchange rates, the average effect of flows on returns is similar across all regions during normal times, where a 0.1 percent GDP increase of flows leads to 0.4-0.8 percent exchange rate appreciation. The effect becomes three times larger during the crisis for emerging Asia (driven by India and Indonesia) and five times larger for Latin America (driven by Argentina, Brazil and Mexico). For emerging Europe, portfolio flows do not seem to have a stronger impact on exchange rates during the crisis. This could reflect the fact that several currencies in emerging Europe are pegged to euro, implying that their exchange rate vis-à-vis the U.S. dollar therefore does not vary with country-specific flows.
B. Impact of Global Risk Aversion on the Volatility of Asset Returns
The analysis shows that changes in global risk aversion have significant effects on asset price volatilities across regions. An increase in the VIX-a rise in global risk aversionincreases the volatility of all three asset prices, with the impact more pronounced for bonds. On average, a 10 unit increase in the VIX increases stock return variance by around 0.5, 30 without significant regional difference; the impact on bond market variance ranges from 0.6 to 1.0, with Latin American economies featuring the 29 The dramatic crisis effect in emerging Asia is mostly driven by Indonesia. 30 Average volatilities of stock returns in EM Asia, Latin America, and EM Europe are 3.0, 3.3 and 3.7, respectively; for change in bond yields: 16.9, 21.8, and 17.4; and for exchange rate changes: 0.7, 1.3, and 1.5. largest impact; for the exchange rate, a 10 unit increase in the VIX increases the variance of currency returns by around 0.7 in emerging Europe and Latin America, while the impact is much smaller in emerging Asia, partly reflecting the more managed exchange rate regimes. Figure 11 shows the model's implied conditional volatility of asset prices for each region. For all the asset markets, the conditional volatility skyrocketed as VIX spiked, especially during the Lehman event and the peak of the euro crisis around end-2011. 
VIX and Conditional Volatility of Change in Bond Yields bps
The average regional effect masks important cross-country variation. While the average impact of the VIX does not differ significantly on average across regions, there is still wide cross-country variation, which appears to correlate with country characteristics:
31  The impact of the VIX on stock market volatility is larger in economies with very high degrees of financial openness.
32
There are various measures of financial openness in the literature; here we use the ratio of portfolio liabilities to GDP, which relates a priori more closely to the financial transmission mechanism for VIX shocks. For financial centers such as Hong Kong SAR and Singapore, the effect of the VIX on stock volatility is more than twice as large as in financially more closed economies like China and Colombia.

The impact of the VIX on bond market volatility correlates with indicators of macroeconomic stability of the host country, such as inflation and the current account balance. In economies where inflation has been persistently high, bond yield volatility reacts more strongly to changes in global risk sentiment. For example, in Turkey and Argentina, the impact of the VIX on 10-year bond yield volatility is more than twice as large as in Malaysia and Thailand. Similarly, bond yield volatility in current account surplus countries tends to exhibit less sensitivity to global risk aversion shocks. 31 Scatter plots in this sub-section plot the country-specific coefficients of the VIX index from the DCC-MGARCH volatility equation for each asset type against macroeconomic variables (averaged over in the country considered.
32 This result, as well as the following relationships with macroeconomic fundamentals, holds when we compare the impact of VIX across emerging Asia and advanced Asia. In fact, the correlations become much stronger once advanced economies are added to the scatter plots as they introduce greater variation in the fundamental variables than comparing among emerging economies alone. See IMF (2014) for details. 
Impact of VIX on Stock Volatility
Financial Openness  The impact of VIX on bond yield volatility also declines for shorter maturities. For most emerging economies in the study, the VIX has a significant effect on 10-year bond yields. By contrast, for shorter maturities, including five-year and one-year bonds, the effect is only significant for a few countries. Furthermore, the figure below shows that for these countries, the effect of the VIX typically becomes smaller as maturity shortens. This could reflect that short-term bond yields are more closely related to monetary policy, while long-term bond yields are more sensitive to external risk factors.

The impact of the VIX on exchange rate volatility depends on the rigidity of the exchange rate regime. In economies where the currency is pegged against U.S. dollar or heavily managed (China), the VIX does not have any significant impact on the exchange rate. But in countries with more flexible exchange rate regimes, such as Colombia and Mexico, the impact of the VIX on exchange rate volatility can be quite large, with a 10 units rise in the VIX increasing volatility by 0.1.
Interestingly, while the VIX has limited impact on exchange rate volatility when the currency is heavily managed, its impact on bond prices seems to be amplified in these economies, potentially due to the inability of the exchange rate to serve as a shock absorber.
33
33 A previous study also shows that the impact of capital flows on housing prices is more pronounced in economies with rigid exchange rate regimes. See Cho and Rhee (2013) . 
Figure 16: Impact of VIX on Bond Yields Volatility vs. Exchange Rate Regime
Source: IMF staff estimates. Note: 10-year bond yields are used in the analysis. The exchange rate regime index is based on Ilzetzki, Reinhart and Rogoff (2008) , where a larger number indicates a more flexible exchange rate regime. The index for Bulgaria is reclassified from 2 to 12, as the currency is pegged against Euro, which is free floating against US dollar.
Impact of VIX on Bond Yiedls Volatility
Exchange Rate Regime
C. Spillovers across Asset Markets
Asset prices tend to exhibit strong co-movements across different markets.
34
The estimated correlations show that exchange rate changes are generally more closely related to stock market returns than they are to changes in bond yields, especially in emerging Asia. 35 This might reflect that equity flows convey more private information on growth prospect of the economy than bond flows. 36 Thus, equity flows might have a greater price impact on the domestic currency, leading to a closer linkage between stock prices and the exchange rate than between bond yields and the exchange rate.
A natural question to ask in the literature on cross-market spillovers is whether asset market co-movements become stronger during crisis compared to non-crisis times. Figure 19 shows the dynamic correlation for selected countries. The time-varying correlations between each pair among the three asset types are volatile and do not appear to exhibit similar patterns across different emerging economies. This heterogeneity could be attributable to differences in the size, liquidity, and degree of openness of each type of financial market in a particular economy. Nonetheless, for most cases, the cross-asset co-movements are generally above their sample averages during the global financial crisis and also the "tapering tantrum" episodes. This could reflect confidence contagion across markets (herding behavior) or liquidity constraints faced by portfolio investors. The observed increase in cross-market spillovers during these "risk-off" episodes calls for a better understanding of cross-market linkages, as they may have important implications for preventive policy measures to avoid joint crashes of asset markets especially in emerging markets. 34 The correlation shown here is the average correlation over time.
35 This is also supported by empirical analysis where the impacts of equity and bond inflows on the exchange rate are studied separately. 36 Gyntelberg, et al. (2012) finds that capital flows related to stock market transactions have a greater and more lasting impact on the exchange rate than capital flows related to bond market transactions. In line with the order flow literature, they relate this finding to the superior amount of private information conveyed by equity market investors compared to bond market investors. 
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V. CONCLUSIONS
In recent years, capital flows to emerging markets have become increasingly large and volatile. At the same time, asset prices in EMs have also experienced large swings, in many instances coinciding with episodes of capital flow surges and reversals. This begs the question of whether, and if so to what extent, these cross-border flows drive asset price volatility in EMs. Using weekly EPFR portfolio flows and a Dynamic Conditional Correlation Multivariate GARCH framework, this paper analyzes the effect of capital flows and global risk aversion on the level and volatility of three financial asset prices (stock market returns, bond yields and exchange rate variations) in 17 emerging economies.
The analysis suggests that EPFR flows have a significant effect on asset prices, which was magnified during the global financial crisis. The impact of foreign equity and bond flows on the three asset prices is relatively small during normal times across regions, while it was typically amplified by 5-10 times during the crisis-although this may have also reflected other concomitant factors such as shrinking market liquidity and/or sell-off by domestic investors. We also find that portfolio flows as captured in EPFR are largely driven by global push factors at high frequency. Domestic pull factors appear to be a smaller but more persistent contributor to portfolio flow variation. This finding implies that global financial factors may be relatively more important in driving short-run portfolio flow fluctuations, while the buildup of foreign portfolio investment positions over time may be more related to domestic macroeconomic fundamentals of the recipient economy.
The analysis also shows that global risk aversion has a significant impact on the volatility of EM asset prices, with the magnitude of this effect varying with country characteristics. In particular, the impact of the VIX on stock market volatility is correlated with the financial openness of the country, as measured by total financial liabilities as a percent of GDP. The more exposed a country is to external fund flows, the greater is the volatility spillover stemming from higher global risk aversion to the domestic equity market. However, no similar pattern is observed in the bond market. In contrast, it appears that the sensitivity of bond yield volatility to the VIX correlates more closely with domestic fundamentals such as those related to macroeconomic stability, especially inflation and the current account balance. The impact is also most pronounced at the longer end of the yield curve. Regarding exchange rate volatility, the spillover effect of the VIX unsurprisingly depends on the exchange rate regime, with more managed currencies showing much less sensitivity to global risk aversion. Interestingly, the impact of the VIX on bond yield volatility seems to be amplified in these (managed currency) economies, possibly due to the inability of the exchange rate to serve as a shock absorber.
Overall, we find that as a country's degree of financial integration rises, domestic asset prices are likely to become more susceptible to global risk aversion shocks. More rigid exchange regimes could help dampen the impact on exchange rate, but potentially at the cost of introducing more volatility in other asset markets. In any event, solid macroeconomic fundamentals appear to provide important buffers to international contagion. In particular, sustaining low inflation and avoiding unsustainably large current account deficits may significantly reduce the sensitivity of bond prices to global shocks. 
Appendix I. Summary Statistics of EPFR Flows
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